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face images With a template into a plurality of synthesis 
positions Which have been set in advance on the template, the 
method comprising the steps of: forming groups of the syn 
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detecting the face images of the characters contained in the 
image data; detecting a relationship between the detected face 
images; distributing the face images to the groups in the 
determined order according to the relationship between the 
face images; and generating the synthesized image data by 
synthesizing the distributed face images With the template 
into the synthesis positions of the groups. 
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SYNTHESIZED IMAGE GENERATION 
METHOD, SYNTHESIZED IMAGE 
GENERATION APPARATUS, AND 

SYNTHESIZED IMAGE GENERATION 
PROGRAM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a synthesized image gen 

eration method, a synthesized image generation apparatus, 
and a synthesized image generation program, more particu 
larly to a synthesized image generation method, a synthesized 
image generation device, and a synthesized image generation 
program that generate a synthesized photo by synthesizing 
face images of characters cut out from a group photo With a 
prescribed template. 

2. Description of the Related Art 
A method of printing a composite image synthesized by 

superimposing a decorative frame on a photographed image 
of a person is knoWn as a method for providing interesting 
photographic prints (see Japanese Patent Application Publi 
cation Nos. 2000-22929 and 2004-178163, for example). 

Furthermore, a method in Which only image portions of 
characters cut out from an image are synthesizing into 
another background, such as CG and landscape image, is also 
knoWn (see Japanese Patent Application Publication No. 
10-210340). 

Moreover, a method is also suggested that, When eyes in the 
photographed image of a person are closed, an image With 
open eyes is generated by extracting and synthesizing an eye 
section from an image of a character opening eyes (see Japa 
nese Patent Application Publication No. 2004-54376). 

Recently, a service of printing a composite image that face 
images of characters cut out from a group photo captured at a 
tourist site are synthesized With a backdrop template as shoWn 
in FIG. 5 is suggested as a neW service in tourist sites. In such 
a backdrop template, the face images cut out from the group 
photo are pasted into the synthesis positions Which have been 
set in advance on the template. HoWever, the synthesis posi 
tions may be scattered over the template so that lumped 
groups are formed. In such a case, if the face images are 
pasted Without a proper order, there may be a risk of pasting 
family members, friends, and couples into separate groups. 

SUMMARY OF THE INVENTION 

The present invention is contrived in vieW of such circum 
stances, and an object thereof is to provide a synthesized 
image generation method, a synthesized image generation 
apparatus, and a synthesized image generation program that 
can generate synthesized image data in Which face images of 
characters having a certain relationship With each other are 
arranged together. 

In order to attain the aforementioned object, a synthesized 
image generation method for generating synthesized image 
data by extracting face images of characters contained in 
image data and synthesizing the extracted face images With a 
template into a plurality of synthesis positions Which have 
been set in advance on the template, the method comprising 
the steps of: forming groups of the synthesis positions by 
combining the adjacent synthesis positions; determining an 
order of the groups according to number of synthesis posi 
tions belonging to each of the groups; detecting the face 
images of the characters contained in the image data; detect 
ing a relationship betWeen the detected face images; distrib 
uting the face images to the groups in the determined order 
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2 
according to the relationship betWeen the face images; and 
generating the synthesized image data by synthesizing the 
distributed face images With the template into the synthesis 
positions of the groups. 

According to the present invention, the synthesis positions 
that are set on the template are grouped by combining the 
adjacent synthesis positions, and then the order of the groups 
is determined according to the number of synthesis positions 
belonging to the respective groups. When the face images of 
characters contained in the image data are detected, a rela 
tionship betWeen individual face images that are detected is 
detected, and then face images of characters With a short 
distance betWeen the characters are combined and distributed 
in the determined order to the respective groups. Then, syn 
thesized image data is generated by synthesizing the distrib 
uted face images in the synthesis positions of the respective 
groups. In other Words, since characters that the faces in a 
photo are close to each other are assumed to have a certain 
relationship (for example, such as family members, friends, 
and lovers) With each other, such the characters are arranged 
so that faces thereof are synthesized as one group. Therefore, 
it is possible to easily generate synthesized image data in 
Which face images of the characters having a certain relation 
ship With each other are arranged together. 

Herein, the term “image data” includes all of the data 
forming images, such as photographs using negatives or 
prints, slides comprising a plurality of images, digitalized 
negative images, and DSC images. Furthermore, this term 
“image data” is not only data picked up instantaneously, such 
as photographs, but also a plurality of images picked up 
continuously in time, such as movies. Incidentally, in the case 
of images picked up continuously in time, no limitation is 
placed on the photographic time spacing of photographic 
frames. In addition, the term “detecting a relationship 
betWeen individual face images that are detected” includes a 
case of measuring the distance betWeen the face images of 
adjacent characters, for example. 

In order to attain the aforementioned object, the present 
invention is directed to a synthesized image generation 
method for generating synthesized image data by extracting 
face images of characters contained in image data and syn 
thesizing the extracted face images With a template into a 
plurality of synthesis positions Which have been set in 
advance on the template, the method comprising the steps of: 
detecting the face images of the characters contained in the 
image data; detecting a relationship betWeen the detected face 
images; forming groups of the face images according to the 
relationship betWeen the face images; and generating the 
synthesized image data by synthesizing the face images of the 
characters With the template into the respective synthesis 
positions so that the face images of the characters belonging 
to a same group in the groups are arranged in adjacent syn 
thesis positions. 

According to the present invention, face images of charac 
ters contained in image data is detected, and a relationship 
betWeen individual face images is detected. According to the 
detected relationship, the face images are combined and 
grouped. Then, the synthesized image data is generated by 
synthesizing the face images of the respective characters With 
the template into the synthesis positions Which are set on the 
template, so that the face images of characters belonging to 
the same group are arranged in close synthesis positions. In 
other Words, image faces having a certain relationship With 
each other are arranged so as to be synthesized in a single 
group. Therefore, it is possible to easily generate synthesized 
image data in Which face images of the characters having a 
certain relationship With each other are arranged together. 
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Preferably, the relationship between the face images is 
Weighted according to a direction obtained by measuring 
betWeen the face images of the characters. In this case, 
Weighting is conducted correspondingly to the measured 
direction of the face images of characters. For example, if the 
distance in the lateral direction is short, a stronger relation 
ship betWeen the characters is assumed, and then a larger 
Weight is assigned to the distance in the lateral direction. 
Therefore, it is possible to conduct an arrangement Which is 
more faithful to the relationship betWeen the characters con 
tained in the image data. 

Furthermore, the relationship betWeen the characters that 
face each other is assumed to be strong, and Weighting may be 
conducted according to the measured direction of the face 
images of characters, so that the face images of characters 
facing each other are arranged close to each other. 

Preferably, the relationship betWeen the face images is 
Weighted according to a size obtained by measuring the face 
images of the characters. In this case, Weighting is conducted 
correspondingly to the measured size of the face images of 
characters. For example, since the relationship betWeen a 
character that the face is captured in large size and a character 
that the face is captured in small size, is assumed to be that of 
a parent and a child, then a large Weight is assigned to them. 
Therefore, it is possible to conduct an arrangement Which is 
more faithful to the relationship betWeen the characters con 
tained in the image data. 

Furthermore, in this case, Weighting may be conducted 
according to the compatibility of the synthesizable sizes in 
the synthesis positions on the template and the measured 
sized of the face images of characters (size of face images). 
For example, When the size of the face image and the synthe 
sizable size of the synthesis position are almost identical or 
close to each other, a priority in synthesizing With the tem 
plate into the synthesis position may be given to this face 
image. Therefore, it is possible to obtain synthesized image 
data that are synthesized in a natural state. 

Preferably, the relationship betWeen the face images is 
Weighted according to a facial expression obtained by iden 
tifying each of the face images of the characters. For example, 
since the relationship betWeen characters With smiling faces 
is judged to be strong, a large Weight is assigned to them. 
Therefore, it is possible to conduct an arrangement Which is 
more faithful to the relationship betWeen the characters con 
tained in the image data. 

In order to attain the aforementioned object, the present 
invention is directed to a synthesized image generation 
method for generating synthesized image data by extracting 
face images of characters contained in image data and syn 
thesizing the extracted face images With a template into a 
plurality of synthesis positions Which have been set in 
advance on the template, the method comprising the steps of: 
capturing ?rst image data and second image data separately; 
detecting the face images from each of the ?rst image data and 
the second image data; measuring a movement direction and 
a movement amount of each of the detected face images 
according to the ?rst image data and the second image data; 
detecting the face images for Which the measured movement 
amount is not less than a threshold value; forming groups of 
the face images according to the measured movement direc 
tion and at least one of positions of the face images in the ?rst 
image data and positions of the face images in the second 
image data; and generating the synthesized image data by 
synthesizing the face images With the template into the 
respective synthesis positions so that the face images of the 
characters belonging to a same group in the groups are 
arranged in the adjacent synthesis positions. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
According to the present invention, ?rst, the image data is 

captured tWo times separately, and the face images are 
detected from the tWo captured image data. Next, the move 
ment direction and movement amount of each detected face 
image are measured, and a face image for Which the measured 
movement amount is not less than the threshold is detected. At 
this time, the detected face images are divided into groups 
according to the movement direction and at least one of 
positions before and after the movement. Then, synthesized 
image data is generated by pasting the face images of char 
acters in the synthesis positions Which have been set on the 
template, so that the face images of characters belonging to 
the same group are arranged in close synthesis positions. In 
other Words, When the image data is captured tWice, it is 
assumed that the second photo is captured in a more friendly 
atmosphere than the ?rst photo, so that characters Who are in 
close relationship With one another are captured close to each 
other (When the second photo is captured, those Who are on 
good terms With each other keep close to each other). Under 
this assumption, the movement direction and movement 
amount of the face images of characters in the ?rst and second 
photos are measured. At this time, face images having a 
certain movement amount are grouped according to the 
degree of concentration of movement directions, and then 
synthesis is so conducted that the groups are arranged 
together on the template. Therefore, it is possible to easily 
generate synthesized image data in Which the face images of 
characters having a certain relationship With each other are 
arranged together. 
The present invention is also directed to the synthesized 

image generation method further comprising a step of adjust 
ing color of each of the face images synthesized With the 
template according to the template. In this case, since color of 
face images is adjusted according to the theme of the template 
or the like, it is possible to obtain more interesting synthe 
sized image data. 

Furthermore, the present invention is also directed to the 
synthesized image generation method further comprising a 
step of: outputting successively a plurality of image data 
comprising the synthesized image data together With music, 
Wherein a timing of outputting the synthesized image data is 
set according to the music. In this case, the timing of the 
output of the synthesized image data may be determined 
according to the music. Therefore, since the synthesized 
image data is outputted synchronously With music, it is pos 
sible to obtain more interesting outputting. 

In order to attain the aforementioned object, the present 
invention is directed to a synthesized image generation appa 
ratus Which generates synthesized image data by extracting 
face images of characters contained in image data and syn 
thesizing the extracted face images With a template into a 
plurality of synthesis positions Which have been set in 
advance on the template, the apparatus comprising: a synthe 
sis position grouping device Which forms groups of the syn 
thesis positions by combining the adjacent synthesis posi 
tions; a group order setting device Which sets an order of the 
groups according to number of the synthesis positions 
grouped by the synthesis position grouping device; a face 
image detection device Which detects the face images of the 
characters contained in the image data; a relationship detec 
tion device Which detects a relationship betWeen the face 
images detected by the face image detection device; a syn 
thesis position adjustment device Which allocates the face 
images to the groups of the synthesis positions in the set order 
by combining the face images according to the detected rela 
tionship betWeen the face images; and an image synthesis 
device Which synthesizes the face images With the template 
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into the respective synthesis positions allocated by the syn 
thesis position adjustment device so as to generate the syn 
thesiZed image data. 

According to the present invention, it is possible to easily 
generate the synthesiZed image data in Which the face images 
of characters having a certain relationship With each other are 
arranged together. 

In order to attain the aforementioned object, the present 
invention is directed to a synthesiZed image generation appa 
ratus Which generates synthesiZed image data by extracting 
face images of characters contained in image data and syn 
thesiZing the extracted face images With a template into a 
plurality of synthesis positions Which have been set in 
advance on the template, the apparatus comprising: a face 
image detection device Which detects the face images of the 
characters contained in the image data; a relationship detec 
tion device Which detects a relationship betWeen the face 
images detected by the face image detection device; a group 
ing device Which forms groups of the face images by com 
bining the face images according to the detected relationship 
betWeen the face images; a synthesis position adjustment 
device Which allocates the face images to the synthesis posi 
tions so that the face images belonging to a same group in the 
groups are arranged in the adjacent synthesis positions; and 
an image synthesis device Which synthesiZes the face images 
With the template into the respective synthesis positions allo 
cated by the synthesis position adjustment device so as to 
generate the synthesiZed image data. 

According to the present invention, it is possible to easily 
generate the synthesiZed image data in Which the face images 
of characters having a certain relationship With each other are 
arranged together. 

Preferably, the relationship detection device Weights the 
relationship betWeen the face images according to a direction 
obtained by measuring each of the face images of the char 
acters. In this case, an arrangement Which is more faithful to 
the relationship betWeen the characters contained in the 
image data can be conducted. 

Preferably, the relationship detection device Weights the 
relationship betWeen the face images according to a siZe 
obtained by measuring each of the face images of characters. 
In this case, it is possible to conduct an arrangement Which is 
more faithful to the relationship betWeen the characters con 
tained in the image data. 

Preferably, the relationship detection device Weights the 
relationship betWeen the face images according to a facial 
expression obtained by identifying each of the face images of 
the characters. In this case, it is possible to conduct an 
arrangement Which is more faithful to the relationship 
betWeen the characters contained in the image data. 

In order to attain the aforementioned object, the present 
invention is directed to a synthesiZed image generation appa 
ratus Which generates synthesiZed image data by extracting 
face images of characters contained in image data and syn 
thesiZing the extracted face images With a template into a 
plurality of synthesis positions Which have been set in 
advance on the template, the apparatus comprising: a face 
image detection device Which detects the face images of the 
characters from ?rst image data and second image data Which 
are captured separately; a movement direction measurement 
device Which measures a movement direction of each of the 
face images detected by the face image detection device; a 
movement amount measurement device Which measures a 

movement amount of each of the face images detected by the 
face image detection device; a face image grouping device 
Which detects the face images for Which the measured move 
ment amount is not less than a threshold value so as to form 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
group of the detected face images according to the movement 
direction and at least one of positions of the face images in the 
?rst image data and positions of the face images in the second 
image data; a synthesis position adjustment device Which 
allocates the face images to the respective synthesis positions 
so that the face images of the characters belonging to a same 
group in the groups are arranged in the adjacent synthesis 
positions; and an image synthesis device Which synthesiZes 
the face images With the template into the respective synthesis 
positions allocated by the synthesis position adjustment 
device so as to generate the synthesiZed image data. 

According to the present invention, it is possible to easily 
generate the synthesiZed image data in Which the face images 
of characters having a certain relationship With each other are 
arranged together. 

Preferably, the image synthesis device adjusts color of each 
of the face images according to the template. 

Furthermore, the present invention is also directed to the 
synthesiZed image generation apparatus further comprising: 
an image output device Which successively outputs a plurality 
of image data comprising the synthesiZed image data together 
With music, Wherein the image output device determines a 
timing of outputting the synthesiZed image data according to 
the music. 

In order to attain the aforementioned object, the present 
invention is directed to a computer readable medium having 
embodied thereon a computer program for processing by a 
computer, the computer program comprising: a ?rst code 
segment for forming groups of a plurality of synthesis posi 
tions by combining the adjacent synthesis positions, the syn 
thesis positions having been set in advance on a template; a 
second ?rst code segment for setting an order of the groups 
according to number of synthesis positions belonging to each 
of the groups; a third code segment for detecting face images 
of characters contained in image data; a fourth code segment 
for detecting a relationship betWeen the detected face images; 
a ?fth code segment for distributing the face images to the 
groups in the set order according to the relationship betWeen 
the face images; and a sixth code segment for generating 
synthesiZed image data by synthesizing the distributed face 
images With the template into the synthesis positions of the 
groups. The present invention is also directed to the medium 
Wherein the medium is a propagated signal. The present 
invention is also directed to the medium Wherein the propa 
gated signal is a carrier Wave. 

According to the present invention, it is possible to easily 
generate the synthesiZed image data in Which the face images 
of characters having a certain relationship With each other are 
arranged together. 

In order to attain the aforementioned object, the present 
invention is directed to a computer readable medium having 
embodied thereon a computer program for processing by a 
computer, the computer program comprising: a ?rst code 
segment for detecting face images of characters contained in 
image data; a second code segment for detecting a relation 
ship betWeen the detected face images; a third code segment 
for forming groups of the face images according to the 
detected relationship betWeen the face images; and a fourth 
code segment for generating synthesiZed image data by syn 
thesiZing the face images of the characters With a template 
into a plurality of synthesis positions so that the face images 
of the characters belonging to a same group in the groups are 
arranged in the adjacent synthesis positions, the synthesis 
positions having been set in advance on the template. The 
present invention is also directed to the medium Wherein the 
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medium is a propagated signal. The present invention is also 
directed to the medium Wherein the propagated signal is a 
carrier Wave. 

According to the present invention, it is possible to easily 
generate the synthesized image data in Which the face images 
of characters having a certain relationship With each other are 
arranged together. 

In order to attain the aforementioned object, the present 
invention is directed to a computer readable medium having 
embodied thereon a computer program for processing by a 
computer, the computer program comprising: a ?rst code 
segment for capturing ?rst image data and second image data 
separately; a second code segment for detecting the face 
images from each of the ?rst image data and the second image 
data; a third code segment for measuring a movement direc 
tion and a movement amount of each of the detected face 
images according to the ?rst image data and the second image 
data; a fourth code segment for detecting the face images for 
Which the measured movement amount is not less than a 
threshold value; a ?fth code segment for forming groups of 
the face images according to the measured movement direc 
tion and at least one of positions of the face images in the ?rst 
image data and positions of the face images in the second 
image data; and a sixth code segment for generating synthe 
sized image data by synthesizing the face images With a 
template into a plurality of synthesis positions so that the face 
images of the characters belonging to a same group in the 
groups are arranged in the adjacent synthesis positions, the 
synthesis positions having been set in advance on the tem 
plate. The present invention is also directed to the medium 
Wherein the medium is a propagated signal. The present 
invention is also directed to the medium Wherein the propa 
gated signal is a carrier Wave. 

According to the present invention, it is possible to easily 
generate the synthesized image data in Which the face images 
of characters having a certain relationship With each other are 
arranged together. 

In order to attain the aforementioned object, another aspect 
of the present invention is to provide a synthesized image 
generation method for generating synthesized photo by cut 
ting out face images of characters captured in a group photo 
and synthesizing the cut face images With a template into a 
plurality of synthesis positions Which have been set in 
advance on the template, the method comprising the steps of: 
forming groups of the synthesis positions by combining the 
adjacent synthesis positions; determining an order of the 
groups according to number of synthesis positions belonging 
to each of the groups; detecting the face images of the char 
acters captured in the group photo; detecting a relationship 
betWeen the detected face images; distributing the face 
images to the groups in the determined order according to the 
relationship betWeen the face images; and generating the 
synthesized photo by synthesizing the distributed face images 
With the template into the synthesis positions of the groups. 

According to this aspect, the synthesis positions Which 
have been set on the template are grouped by combining the 
adjacent synthesis positions, and then the order of the groups 
is determined according to the number of synthesis positions 
belonging to the respective groups. When the face images of 
characters captured in the group photo are detected, the dis 
tance betWeen the face images of adjacent characters is mea 
sured. At this time, a relationship betWeen individual face 
images that are detected is detected, and then face images of 
characters With a short distance betWeen the characters are 
combined and distributed in the determined order to the 
respective groups. Then, a synthesized photo is generated by 
pasting the distributed face images in the synthesis positions 
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of the respective groups. In other Words, since characters that 
the faces in a photo are close to each other are assumed to have 
a certain relationship (for example, such as family members, 
friends, and lovers) With each other, such the characters are 
arranged so that faces thereof are synthesized as one group. 
Therefore, it is possible to easily generate a synthesized photo 
in Which face images of the characters having a certain rela 
tionship With each other are arranged together. 

In order to attain the aforementioned object, another aspect 
of the present invention is to provide a synthesized image 
generation method for generating synthesized photo by cut 
ting out face images of characters captured in a group photo 
and synthesizing the cut face images With a template into a 
plurality of synthesis positions Which have been set in 
advance on the template, the method comprising the steps of: 
detecting the face images of the characters captured in the 
group photo; detecting a relationship betWeen the detected 
face images; forming groups of the face images according to 
the relationship betWeen the face images; and generating the 
synthesized photo by synthesizing the face images of the 
characters With the template into the respective synthesis 
positions so that the face images of the characters belonging 
to a same group in the groups are arranged in adjacent syn 
thesis positions. 

According to this aspect, the face images of the characters 
captured in a group photo are detected, and the distance 
betWeen the face images of adjacent characters is measured. 
At this time, the face images of the characters With a small 
distance betWeen the characters are combined and grouped, 
and then a synthesized photo is generated by pasting the face 
images of the characters in the synthesis positions Which have 
been set on the template so that the face images of the char 
acters belonging to the same group are arranged in close 
synthesis positions. In other Words, since characters that the 
faces in a photo are close to each other are assumed to have a 
certain relationship With each other, then the characters are 
arranged so that faces thereof are synthesized as one group. 
Therefore, it is possible to easily generate a synthesized photo 
in Which the face images of characters having a certain rela 
tionship With each other are arranged together. 

Another aspect of the present invention is also to provide 
the synthesized image generation method Wherein the rela 
tionship betWeen the face images is Weighted according to a 
direction obtained by measuring betWeen the face images of 
the characters. 

According to this aspect, the measured distance is 
Weighted corresponding to the measured direction of the face 
images of characters. For example, if the distance in the 
lateral direction is short, a stronger relationship betWeen the 
characters is assumed, and hence a larger Weight is assigned 
to the distance in the lateral direction. Therefore, it is possible 
to conduct an arrangement Which is more faithful to the 
relationship betWeen the characters captured in the group 
photo. 

Another aspect of the present invention is to provide the 
synthesized image generation method Wherein the relation 
ship betWeen the face images is Weighted according to a size 
obtained by measuring the face images of the characters. 

According to this aspect, Weighting is conducted corre 
sponding to the measured size of the face images of charac 
ters. For example, the relationship betWeen a character that 
the face is captured in large size on the photo and a character 
that the face is captured in small size on the photo is assumed 
to be that of a parent and a child, and a large Weight is assigned 
them. Therefore, it is possible to conduct an arrangement 
Which is more faithful to the relationship betWeen the char 
acters captured in the group photo. 
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In order to attain the aforementioned object, another aspect 
of the present invention is to provide a synthesized image 
generation method for generating synthesized photo by cut 
ting out face images of characters captured in a group photo 
and synthesizing the cut face images With a template into a 
plurality of synthesis positions Which have been set in 
advance on the template, the method comprising the steps of: 
capturing a ?rst group photo and a second group photo sepa 
rately; detecting the face images from each of the ?rst group 
photo and the second group photo; measuring a movement 
direction and a movement amount of each of the detected face 
images according to the ?rst group photo and the second 
group photo; detecting the face images for Which the mea 
sured movement amount is not less than a threshold value; 
forming groups of the face images according to the measured 
movement direction and at least one of positions of the face 
images in the ?rst group photo and positions of the face 
images in the second group photo; and generating the synthe 
sized photo by synthesizing the face images With the template 
into the respective synthesis positions so that the face images 
of the characters belonging to a same group in the groups are 
arranged in the adjacent synthesis positions. 

According to this aspect, When the group photos are cap 
tured tWo times separately, the face images are detected from 
the tWo captured group photos, and then the movement direc 
tion and movement amount of the detected face images are 
measured. At this time, a face image for Which the measured 
movement amount is not less than the threshold is detected, 
and division into groups is conducted according to the mea 
sured movement direction and at least one of positions before 
and after the movement. Then, a synthesized photo is gener 
ated by pasting the face image of each character in the syn 
thesis positions Which have been set on the template, so that 
the face images of the characters belonging to the same group 
are arranged in close synthesis positions. In other Words, 
When the group photo is captured tWice, it is assumed that the 
second photo is captured in a more friendly atmosphere that 
the ?rst photo and those Who are in close relationship With one 
another are captured close to each other (When the second 
photo is captured, those Who are on good terms With each 
other keep close to each other). Under an assumption, the 
movement direction and movement amount of the face image 
of the characters With each other in the ?rst and second photo 
are measured, face images having a certain movement 
amount are grouped according to the degree of concentration 
of movement directions, and hence synthesis is so conducted 
that the groups are arranged together on the template. There 
fore, it is possible to easily generate a synthesized photo in 
Which the face images of characters having a certain relation 
ship With each other are arranged together. 

In order to attain the aforementioned object, yet another 
aspect of the present invention is to provide a synthesized 
image generation apparatus Which generates synthesized 
photo by cutting out face images of characters captured in a 
group photo and synthesizing the cut face images With a 
template into a plurality of synthesis positions Which have 
been set in advance on the template, the apparatus compris 
ing: a synthesis position grouping device Which forms groups 
of the synthesis positions by combining the adjacent synthe 
sis positions; a group order setting device Which sets an order 
of the groups according to number of the synthesis positions 
grouped by the synthesis position grouping device; a face 
image detection device Which detects the face images of the 
characters captured in the group photo; a relationship detec 
tion device Which detects a relationship betWeen the face 
images detected by the face image detection device; a syn 
thesis position adjustment device Which allocates the face 
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images to the groups of the synthesis positions in the set order 
by combining the face images according to the detected rela 
tionship betWeen the face images; and an image synthesis 
device Which synthesizes the face images With the template 
into the respective synthesis positions allocated by the syn 
thesis position adjustment device so as to generate the syn 
thesized photo. 

According to this aspect, it is possible to easily generate the 
synthesized photo in Which the face images of characters 
having a certain relationship With each other are arranged 
together. 

In order to attain the aforementioned object, yet another 
aspect of the present invention is to provide a synthesized 
image generation apparatus Which generates synthesized 
photo by cutting out face images of characters captured in a 
group photo and synthesizing the cut face images With a 
template into a plurality of synthesis positions Which have 
been set in advance on the template, the apparatus compris 
ing: a face image detection device Which detects the face 
images of the characters captured in the group photo; a rela 
tionship detection device Which detects a relationship 
betWeen the face images detected by the face image detection 
device; a grouping device Which forms groups of the face 
images by combining the face images according to the 
detected relationship betWeen the face images; a synthesis 
position adjustment device Which allocates the face images to 
the synthesis positions so that the face images belonging to a 
same group in the groups are arranged in the adjacent synthe 
sis positions; and an image synthesis device Which synthe 
sizes the face images With the template into the respective 
synthesis positions allocated by the synthesis position adjust 
ment device so as to generate the synthesized photo. 

According to this aspect, it is possible to easily generate the 
synthesized photo in Which the face images of characters 
having a certain relationship With each other are arranged 
together. 

Furthermore, yet another aspect of the present invention is 
to also provide the synthesized image generation apparatus 
Wherein the relationship detection device Weights the rela 
tionship betWeen the face images according to a direction 
obtained by measuring each of the face images of the char 
acters. 

According to this aspect, an arrangement Which is more 
faithful to the relationship betWeen the characters captured in 
the group photo can be conducted. 

Furthermore, yet another aspect of the present invention is 
also to provide the synthesized image generation apparatus 
Wherein the relationship detection device Weights the rela 
tionship betWeen the face images according to a size obtained 
by measuring each of the face images of the characters. 

According to this aspect, it is possible to conduct an 
arrangement Which is more faithful to the relationship 
betWeen the characters captured in the group photo. 

In order to attain the aforementioned object, still another 
aspect of the present invention is to provide a synthesized 
image generation apparatus Which generates synthesized 
photo by cutting out face images of characters captured in a 
group photo and synthesizing the cut face images With a 
template into a plurality of synthesis positions Which have 
been set in advance on the template, the apparatus compris 
ing: a face image detection device Which detects the face 
images of the characters from a ?rst group photo and a second 
group photo Which are captured separately; a movement 
direction measurement device Which measures a movement 

direction of each of the face images detected by the face 
image detection device; a movement amount measurement 
device Which measures a movement amount of each of the 
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face images detected by the face image detection device; a 
face image grouping device which detects the face images for 
which the measured movement amount is not less than a 
threshold value so as to form group of the detected face 
images according to the movement direction and at least one 
of positions of the face images in the ?rst group photo and 
positions of the face images in the second group photo; a 
synthesis position adjustment device which allocates the face 
images to the respective synthesis positions so that the face 
images of the characters belonging to a same group in the 
groups are arranged in the adjacent synthesis positions; and 
an image synthesis device which synthesiZes the face images 
with the template into the respective synthesis positions allo 
cated by the synthesis position adjustment device so as to 
generate the synthesiZed photo. 

According to this aspect, it is possible to easily generate the 
synthesiZed photo in which the face images of characters 
having a certain relationship with each other are arranged 
together. 

In order to attain the aforementioned object, still another 
aspect of the present invention is to provide a computer read 
able medium having embodied thereon a computer program 
for processing by a computer, the computer program com 
prising: a ?rst code segment for forming groups of a plurality 
of synthesis positions by combining the adjacent synthesis 
positions, the synthesis positions having been set in advance 
on a template; a second ?rst code segment for setting an order 
of the groups according to number of synthesis positions 
belonging to each of the groups; a third code segment for 
detecting face images of characters captured in a group photo; 
a fourth code segment for detecting a relationship between the 
detected face images; a ?fth code segment for distributing the 
face images to the groups in the set order according to the 
relationship between the face images; and a sixth code seg 
ment for generating a synthesiZed photo by synthesiZing the 
distributed face images with the template into the synthesis 
positions of the groups. In this case, it is preferable that the 
medium is a propagated signal. In addition, it is also prefer 
able that the propagated signal is a carrier wave. 

According to this aspect, it is possible to easily generate the 
synthesiZed photo in which the face images of characters 
having a certain relationship with each other are arranged 
together. 

In order to attain the aforementioned object, still another 
aspect of the present invention is to provide a computer read 
able medium having embodied thereon a computer program 
for processing by a computer, the computer program com 
prising: a ?rst code segment for detecting face images of 
characters captured in a group photo; a second code segment 
for detecting a relationship between the detected face images; 
a third code segment for forming groups of the face images 
according to the detected relationship between the face 
images; and a fourth code segment for generating a synthe 
siZed photo by synthesizing the face images of the characters 
with a template into a plurality of synthesis positions so that 
the face images of the characters belonging to a same group in 
the groups are arranged in the adjacent synthesis positions, 
the synthesis positions having been set in advance on the 
template. In this case, it is preferable that the medium is a 
propagated signal. In addition, it is also preferable that the 
propagated signal is a carrier wave. 

According to this aspect, it is possible to easily generate the 
synthesiZed photo in which the face images of characters 
having a certain relationship with each other are arranged 
together. 

In order to attain the aforementioned object, still another 
aspect of the present invention is to a computer readable 
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medium having embodied thereon a computer program for 
processing by a computer, the computer program comprising: 
a ?rst code segment for capturing a ?rst group photo and a 
second group photo separately; a second code segment for 
detecting the face images from each of the ?rst group photo 
and the second group photo; a third code segment for mea 
suring a movement direction and a movement amount of each 
of the detected face images according to the ?rst group photo 
and the second group photo; a fourth code segment for detect 
ing the face images for which the measured movement 
amount is not less than a threshold value; a ?fth code segment 
for forming groups of the face images according to the mea 
sured movement direction and at least one of positions of the 
face images in the ?rst group photo and positions of the face 
images in the second group photo; and a sixth code segment 
for generating a synthesiZed photo by synthesizing the face 
images with a template into a plurality of synthesis positions 
so that the face images of the characters belonging to a same 
group in the groups are arranged in the adjacent synthesis 
positions, the synthesis positions having been set in advance 
on the template. In this case, it is preferable that the medium 
is a propagated signal. In addition, it is also preferable that the 
propagated signal is a carrier wave. 

According to this aspect, the synthesiZed photo in which 
the face images of characters having a certain relationship 
with each other are arranged together can be generated in a 
simple manner. 

Incidentally, when a template and face images are synthe 
siZed, a variety of processing steps may be implemented so 
that more natural image data can be obtained. For example, 
well-known technologies may be employed so that the syn 
thesis Zones of the template and edge portions of the face 
images have a more natural color. Furthermore, the inclina 
tion of the face images may be changed according to the 
synthesis positions of the template. 
As described above, according to the present invention, it is 

possible to generate synthesiZed image data in which the 
images of characters having a certain relationship with each 
other are arranged together. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The nature of this invention, as well as other objects and 
advantages thereof, will be explained in the following with 
reference to the accompanying drawings, in which like refer 
ence characters designate the same or similar parts through 
out the ?gures and wherein: 

FIG. 1 is a diagram showing an example of the entire 
?owchart for generating synthesiZed image data; 

FIG. 2 is a block diagram showing con?guration of a syn 
thesiZed image generation apparatus according to a ?rst 
embodiment of the present invention; 

FIG. 3 is a ?owchart showing a sequence of generating a 
synthesiZed photo in the synthesiZed image generation appa 
ratus according to the ?rst embodiment of the present inven 
tion; 

FIG. 4 is a ?owchart showing a sequence of determining 
the arrangement of face images according to the ?rst embodi 
ment; 

FIG. 5 is a plan view showing an example of a template 
according to the ?rst embodiment; 

FIG. 6 is a plan view showing an example of a group photo 
according to the ?rst embodiment; 

FIG. 7 is a block diagram showing the con?guration of a 
synthesiZed image generation apparatus according to a sec 
ond embodiment of the present invention; 






















